Abstract: Einstein introduced the basic principle of the laser in 1917. However, the possibility of light amplification was not recognized for decades. Eventually, Maiman from the Hughes Aircraft Co. realized the first laser based on ruby as active medium. This unexpected result excited our group at the Bell Labs and we realized the first intense and highly directional (< 1 degree) laser beam. On October 5, 1960 we demonstrated the red laser beam fired from the radar tower in New Jersey and its detection 25 miles away. The new light source initiated the field of Nonlinear Optics (NLO). We realized the first two-photon fluorescence in 1961.
Tab. 2.1:
Overview of the historical development of the maser and laser. T. H. Maiman [4] , a physicist at the Hughes Aircraft Co., realized the first laser based on ruby as active medium. He talked on the new light source during a press conference in New York on July 7, 1960 . The newspaper New York Times reported on it one day later. The first scientific paper "Stimulated optical radiation in ruby" was published in Nature in August 6, 1960. Maiman pumped a ruby crystal with a powerful flash lamp and observed narrowing of the emitting beam to 55 degrees. The beam was delivered through a hole in the silver coating.
This unexpected result excited our group at the Bell Laboratories to repeat the ruby experiment. After three weeks we saw the expected extremely intense, highly directional (< 1 degree) beam of coherent highly narrowed radiation and sent a manuscript on our findings to the journal Physics Review Letters on August 26, 1960 ( [5] , Fig. 2 
.1).
There was no doubt: This observation was a true laser emission as expected from theory. We used a semitransparent silver coating instead of a hole for out-coupling. On October 5, 1960 we gave a press conference ( Fig. 2. 2) and demonstrated a red beam of the new light source, fired from the radar tower in New Jersey and detected 25 miles away at Crawfort Hill using a photomultiplier (Fig. 2.3 and 2.4) .
The same year, the He:Ne gas laser became operational at Bell [6] and the 4-levellaser was introduced [7, 8] .
The very strong light emission by the new light source laser initiated the field of Nonlinear Optics (NLO). In 1961, second harmonic radiation was found in noncentrosymmetric crystals (e.g. quartz) by Franken et al. at the University of Michigan [9] and by Giordmaine at Bell [10] . First two-photon fluorescence was seen in Eu 2+ CaF 2 by Kaiser and Garrett at Bell [11] . While we studied the two-photon transition, we learned that already in 1927 a theoretical paper was written on the same topic by Mrs. Göppert in Göttingen/Germany. She calculated correctly that the probability to see two-quantum transitions is too small for the light sources existing at her time. With our powerful laser light we saw the two-quantum transition quite readily in good agreement with her calculations. In 1961 I called her up and told that we were able to prove her theory of two-photon transitions using the laser. However, at that time her research focused on the nuclear shell. During the past 55 years the number of new lasers has increased to an impressive number and the number of general laser applications has grown tremendously. Besides high speed data communication, industrial fabrication and environmental monitoring, only two further topics should be cited here. First, femtosecond laser spectroscopy is applied to study the fast carrier dynamics in semiconductors as well as primary reactions in photosynthesis (Fig. 2.5) . With respect to regenerative energy sources it is worth mentioning that the yearly turnover of photosynthesis is 2 × 10 18 kJ on earth which corresponds to the six-fold primary energy needed currently by humans. Second, new medical laser applications have significant value for our health. Especially diagnoses of eyes and skin -discussed further in this book -are of great importance for all of us. In 1963 Dr. Goeppert-Mayer received the Nobel Prize for theoretical physics [13, 14] . Further information and the development of the laser can be obtained from references [13] and [14] . 
